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Abstract
Feeder cattle price-weight slides are analyzed using transactions data on 46,123 pens
of feeder cattle over a 10-year period.  Fed cattle futures prices and corn prices are important
determinants of price-weight slides.  Cattle producers can use this information when making sell
timing decision, purchase decisions, and managing production.      1 Backgrounding refers to growing calves typically on a low energy ration prior to placement
in the feedyard.  Feeding refers to cattle placed in a feedyard on a high energy finishing ration.
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Determinants of Feeder Cattle Price-Weight Slides
Feeder cattle price determination and discovery are complex because many factors
impact feeder cattle markets.  Feeder cattle are an input into a production process, therefore,
feeder cattle demand is affected by all factors affecting demand for fed cattle as well as cattle
backgrounding and/or feeding costs.1  Further complicating feeder cattle prices is considerable
biological time lag between feeder cattle purchase and realization of all costs and revenues from
the feeding activity.  Also, as feeder cattle weight varies, the relative importance of expected
selling price and input costs changes.  Therefore, feeder cattle demand determinants vary in
importance over time as the cattle grow.  With many factors impacting feeder cattle prices and
with the relative importance of these factors changing as the cattle change form, a formidable
task facing potential cattle sellers and buyers is how market prices are likely to change as the
form of the product (i.e., cattle weight) and input and output prices change.  
The objective of this study is to quantify how the price of feeder cattle changes as cattle
weight, input costs, and expected selling prices change and how these factors change in relative
importance as feeder cattle weight varies.  A secondary objective is to determine if there are
differences between price slides for steers and heifers.  The results of this study are useful to
cattle producers in making management decisions concerning alternative production strategies
(e.g., creep feeding calves, rate of gain in backgrounding programs, length of grazing season)
and timing of buy/sell decisions.  Understanding how market conditions affect price-weight2
relationships will allow producers to incorporate weight adjustments into dynamic price
forecasts.  Furthermore, this information can help buyers and sellers who forward contract
cattle establish a price slide for weight deviations that is consistent with market conditions.
Cattle producers buying or selling feeder calves make production and marketing
decisions based on price expectations for their cattle.  Typically, price forecasts are available
only for specific weights of feeder cattle (e.g., 550 lb. steer calves and 750 lb. feeders steers). 
However, producers choose between alternative feeding or grazing programs that result in
market weights that deviate from the weights associated with available price forecasts.  
Producers need to be able to use price forecasts for specific weight feeder cattle to make well
informed management decisions.  A related concern has to do with forward contract and
electronic auction marketed feeder cattle where price slides are commonly used to adjust price
when delivered weight deviates from contracted weight (Bailey, Peterson, and Brorsen).  If
market premiums and discounts associated with weight vary with market conditions, a fixed
price slide (which is commonly used) increases risk to buyers and sellers of contract cattle. 
This study will determine whether a dynamic price slide is more appropriate.
Previous Literature
In the long run, assuming a competitive market and zero economic profits, the price of feeder
cattle plus all costs of gain to reach slaughter weight will equal the price of fed cattle.  Because
the cost of gain is generally less than the price of feeder cattle, the price per pound of heavy
feeder cattle is often discounted relative to light-weight feeder cattle.  Producers may not
understand the economic theory behind this, but they do understand the basic concept, i.e.,3
price slides for weight are common on forward priced cattle. 
Considerable research has examined factors that affect feeder cattle prices (e.g., Bailey
and Peterson; Bailey, Peterson, and Brorsen; Faminow and Gum; Sartwelle et al.; Schroeder et
al.).  These and other studies, based on cross-sectional, or short, cross-sectional time-series
data from individual lots of cattle found significant and nonlinear relationships between weight
and feeder cattle prices.  The price-weight relationship varies seasonally and over time
(Sartwelle et al., and Schroeder et al.).  However, due to data limitations these studies did not
attempt to explain why these differences existed; in fact the price-weight relationship in these
studies was conditional upon the prevailing market environment.
Numerous studies have specifically examined feeder cattle price-weight relationships
over time (e.g., Buccola; Marsh; Anderson and Trapp).  Buccola analyzed data from individual
lots of cattle over a 20-year period to determine factors that affect the price-weight relationship. 
Price expectations for fed cattle, the Palmer soil moisture index, and year-to-year changes in
cattle inventories all negatively impacted the price-weight relationship and corn price positively
impacted it.  Though his empirical results were consistent with expectations, Buccola’s model
was based on a linear price-weight relationship.  Anderson and Trapp estimated a breakeven
model to determine the impact of corn prices on feeder prices.  They allowed the price-weight
relationship to be nonlinear and found it to be a function of revenue and costs.  A potential
weakness of their study however, is that they used USDA aggregated data as opposed to data
from individual lots of cattle.  This level of aggregation may have masked some of the actual4
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price-weight relationship that exists in the market on individual pens of cattle. 
This study extends the work of Buccola and Anderson and Trapp by using data from
individual lots of cattle over a ten-year time period and allowing for a nonlinear price-weight
relationship.  This study estimates feeder cattle price-weight relationships using an econometric
model that quantifies this relationship while accounting for other major factors affecting feeder
cattle prices.
Pricing Model
The derived demand for feeder cattle is a function of both expected fed cattle prices and
expected cost of gain.  The cost of gain will be a function of the weight of the feeder, the time of
the year, feed costs, and characteristics of the feeder cattle that affect feed conversion and daily
gain.  Assuming feeder cattle buyers maximize profit and short-run feeder cattle supply is
inelastic, the value of feeder cattle is determined by expected fed cattle prices and demand for
individual traits of the feeder cattle that will affect cost of gain and/or finished value as well as
expected market cost of gain.  As such, the price of a particular pen of feeder cattle is
conceptually:
where i refers to specific pen of feeder cattle, t refers to time, Price is the feeder cattle price,
LC is a live cattle price, FC is feed cost, and FDRCHAR is the  characteristics (e.g., weight,
breed, pen size) of the feeder cattle in the pen at time t.  E refers to expectation.  These factors
interact with each other such that the impact of the expected fed cattle finish price and feed5
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costs differ by feeder cattle weight.  In addition, the feed cost impact varies as feed prices
change and seasonally as cattle performance varies (again varying by weight).  
Modeling (1) for empirical estimation requires introduction of several additional
variables.  The live cattle futures price is used as the expected fed cattle selling price, the price
of corn is used as the feed price, and seasonality is used to capture changing seasonal cattle
feeding efficiency.   An empirical model of feeder cattle price accounting for interactions and
nonlinearity in the impact of feeder cattle weight on price is:
  
where, i refers to a specific pen of cattle, t refers to time, LC is the live cattle futures price
corresponding to the month the feeder cattle in pen i would be expected to be sold, CN is the
average corn futures price, WT is the cattle weight, HFR is a dummy variable equal to 1 if the
cattle are heifers and 0 otherwise, Lotsize is the number of head in the pen, Breed is a set of
dummy variables for breed (b = English (default), mixed, exotic, longhorn, or holstein),
MONTH is a set of dummy variables for month (m=Jan (default), Feb, ...,Dec).  Equation (2)
represents a typical hedonic model of feeder cattle price with the exception that much more
detail is included in the cattle price-weight and interactions because this model is specifically
capturing the dynamics of these relationships.  Previous hedonic feeder cattle models were
more directed toward static cross-sectional detail regarding cattle quality trait values.      2 Sales are held weekly, however, when data were recorded only the month and year of the
sale were recorded thus price data are aggregated by month.
     3 While this rule does not match feeder cattle up with when they will reach slaughter weight
perfectly in all cases, it is a close approximation.  Other rules were examined and results are
relatively robust with regards to the specific rule used.
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Data
Sale price, weight, number of head in sale lot, sex, and breed information were collected on
individual sale lots of feeder cattle from Winter Livestock Auction in Dodge City, Kansas from
January 1987 through December 1996.2  The data included 46,123 individual lots of cattle with
an average pen weight of 300 to 900 pounds representing five breed categories.  Breed
categories were classified as English (Angus, Hereford, Shorthorn, etc.), mixed, exotic
(Simmental, Charloais, Limousin, etc.), Longhorn, and Holstein.  The percentages of lot sales
by breed category were; English (28.98%), mixed (51.36%), exotic (19.58%), Longhorns
(0.02%), and Holsteins (0.07%).  Slightly over half (55.5%) of the lots were steers with the rest
being heifers.  The goal in collecting these data was to obtain transaction prices for a range of
cattle weights while accounting for the primary hedonic factors likely affecting prices.  Monthly
average closing live cattle futures and corn futures prices were obtained from January 1987
through December 1996 (Bridge).  The live cattle futures contract used depended on the
weight of the feeder cattle.  Contracts used were the fifth, fourth, and third contracts out for
feeder cattle weighing 300-499, 500-699, and 700-900 pounds, respectively.3  This same rule
was used for corn futures prices.7
Summary statistics of the price and weight variables are given in table 1.  The average
weight of feeder cattle was 660 pounds and ranged from 300 to 900 pounds.  Feeder cattle
price averaged $80.64/cwt. over the ten-year time period and ranged from a low of $40.10 to
a high of $142.50 across weights and time.  Monthly average corn and live cattle futures prices
were $2.61/bu. (ranging from $1.61 to $3.72) and $69.69/cwt. (from $55.28 to $76.73),
respectively.  The average number of cattle in a lot was 33 head.
Table 1.  Summary Statistics of Monthly Feeder Cattle Sale Lot Variables and Futures
Prices, January 1987 - December 1996.
Variable    N Mean Std Dev Minimum  Maximum
Price 46,123 80.64 12.83 40.10 142.50
Weight 46,123 660.04 141.02 300 900
Corn futures pricea 46,123 2.61 0.38 1.61 3.72
Live cattle futures pricea 46,123 69.69 4.76 55.28 76.73
Lot size, number of head 46,123 33.47 27.82 2 837
a Average of third, fourth, and fifth contracts out where the nearby contract is the first contract out.
Results and Discussion
Results from estimating equation (2) using ordinary least squares regression are
reported in table 2.  To avoid perfect collinearity in the model each set of dummy variables had
to have a default defined.  The default breed was English, default sex was steers, and the default
month was January.  The model explained 90% of the variability in feeder cattle transactions
prices.  Nearly every coefficient is statistically different from zero at the 0.05 level, which is
expected given the large number of observations.  Because of all the interaction and squared
terms, the coefficients themselves are difficult to decipher.  Therefore, to enhance the
interpretation, graphical analysis of the key variables of interest is used to demonstrate the
marginal impacts of various price determinants.8






Intercept -27.8160 5.7521 0.0001
Live cattle futures (LC) 4.2234 0.0771 0.0001
Corn futures (CN) -50.8040 1.0518 0.0001
Weight -0.0202 0.0194 0.2958
Weight squared 0.0000 0.0000 0.0034
Heifer weight -0.0406 0.0004 0.0001
Heifer weight squared 0.0000 0.0000 0.0001
LC x weight -0.0048 0.0003 0.0001
LC x weight squared 0.0000 0.0000 0.0001
CN x weight 0.0950 0.0034 0.0001
CN x weight squared -0.0001 0.0000 0.0001
Lot size 0.0099 0.0011 0.0001
Lot size squared 0.0000 0.0000 0.0001
Mixed -0.3163 0.0452 0.0001
Exotic -0.0645 0.0568 0.2561
Longhorn -7.3053 1.3540 0.0001
Holstein -12.5924 0.7080 0.0001
Feb x weight -0.0032 0.0008 0.0001
Feb x weight squared 0.0000 0.0000 0.0001
Mar x weight 0.0016 0.0008 0.0369
Mar x weight squared 0.0000 0.0000 0.0001
Apr x weight 0.0042 0.0008 0.0001
Apr x weight squared 0.0000 0.0000 0.0001
May x weight 0.0042 0.0008 0.0001
May x weight squared 0.0000 0.0000 0.0001
Jun x weight -0.0156 0.0009 0.0001
Jun x weight squared 0.0000 0.0000 0.0001
Jul x weight -0.0233 0.0009 0.0001
Jul x weight squared 0.0000 0.0000 0.0001
Aug x weight -0.0148 0.0009 0.0001
Aug x weight squared 0.0000 0.0000 0.0001
Sep x weight -0.0254 0.0008 0.0001
Sep x weight squared 0.0000 0.0000 0.0001
Oct x weight -0.0014 0.0008 0.0750
Oct x weight squared 0.0000 0.0000 0.0001
Nov x weight -0.0003 0.0008 0.7445
Nov x weight squared 0.0000 0.0000 0.0001
Dec x weight -0.0108 0.0009 0.0001
Dec x weight squared 0.0000 0.0000 0.0001
R-Squared 0.9001
Number of Observations: 46,1239





















































Figure 1.  Price-weight relationship at various corn prices.
Holding all other variables at their mean values (and dummy variables at the defaults),
figure 1 shows what happens to the feeder cattle price-weight slide as corn price varies from
the mean price of $2.61/bushel plus and minus two standard deviations.  For lower corn prices,
feeder cattle price declines more rapidly as weight increases.  This is as expected; when corn
price is lower, light-weight feeder cattle are worth more relative to heavy-weight cattle because
cost of gain is low.  For example, the price spread between 500 and 800 lb. steers is more than
$22/cwt when corn price is $1.85/bu. and declines to only $10/cwt with a $3.37/bu. corn
price.  An important implication is that price-weight slides should be adjusted accordingly for
different corn prices.
Expected fed cattle price also has a sizeable impact on price-weight relationship (figure
2).  Holding other variables at their means (and dummy variables at their defaults), with a
$79.21/cwt (mean price plus two standard deviations) fed cattle futures price, the price spread10


































































Figure 2.  Price-weight relationship at various live cattle futures prices.
between 500 and 800 lb steers is about $10/cwt, whereas with a $60.18/cwt fed cattle futures
price (mean less two standard deviations), the spread is approximately $23/cwt.  Price-weight
slides clearly depend on expected fed cattle prices.
Price-weight spreads are also seasonal as cattle feeding performance varies by season. 
Figure 3 demonstrates the impact of selected months on feeder steer price by weight (holding
all other variables at their means).  Although differences in price slides are not dramatic across
months, they do diverge some (e.g., during July relative to October and April).  Overall, season
of the year appears less important than other variables.
Price impacts of the two nonlinear hedonic factors in the regression model are
summarized in figure 4 (price slide varying by sex) and figure 5 (price lot-size11













































Figure 3.  Price-weight relationship at various selling months.



































Figure 4.  Price-weight relationship by sex.
relationship).  Heifer prices decline less rapidly as weight increases than steer prices.  This
could be attributable to heavier heifers having higher demand for breeding purposes.  Lot size
premiums peaked at 200-250 head.12





















Figure 5.  Price versus lot size.
Conclusions
Feeder cattle price-weight relationships have several important determinants that need
to be considered when feeder cattle price-weight relationships are being analyzed. The two
most economically important price-weight slide determinants are expected fed cattle price and
corn price.  Price-weight slides increase notably when corn prices decline.  Likewise, when fed
cattle prices increase price-weight slides increase.  Producers who forward contract feeder
cattle, backgrounders making decisions regarding feeding calves to varying weights under
various feeding regimes, and producers making feeder cattle purchase decisions need to
understand how feeder cattle price differentials change with varying weight and how market
conditions affect this price-weight relationship.  Results of this study provide practical
parameters producers can use to help guide these decisions.13
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